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Fores try as an Element in 
Flood Control 
By JAMES H. BARTON 
FLOOD control has been a problem of critical nature in the Mississippi Valley since settlement first began. De 
Soto's men saw the river in flood in 1543 when the areas 
east of the plains were covered with virgin forests. Great 
and small floods have inundated the bottomlands at frequent 
intervals ~ince that time, and all were attended by losses 
to the country. 
To repel these losses, the river men have sought aid. 
Engineers were called upon to pit their strength against the 
rushing waters, but the engineers alone could not satisfac-
torily solve the flood and erosion problems while the rest of 
the nation allowed continued waste of resources. Today we 
are realizing the practical necessity of assistance from the 
farmer on each agricultural plot on the watershed, and from 
the forester on all the rough and slope lands to combat or 
mollify the forces of nature. 
Employment of fertile flood plains, for human habitation 
and me, has been decried by many as a policy which an 
intelligent, thinking country would not tolerate. Considering 
our relatively sparse population in many sections of the 
country, why should we allow settlement on lands which 
belong to the rivers and are essential to overflow? Arguments 
are put forth that man can never hope to build levees and 
dams strong enough or high enough to withstand the forces 
of nature-the river bottoms should be abandoned, the 
levees taken away from the river and only super-ring levees 
left to surround the towns that will not move. The arguments 
remain, yet the contrary fact also remains-that these allu-
vial lands in our river valleys contain the best and most 
fertile soils, and they are the best location for industries, 
railroads and cities. Their occupation and utilization is 
indispensable for public welfare. 
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Because of the value of these lands, man has attempted 
to confine the waters of streams, especially in flood time, that 
he might make use of the tilth built up in the soil by past 
overflows. Acting under this concept, engineering structures 
have been almost the sole means of combating flood damages. 
Levees were the first means of control devised. These were 
long earthen dams built to confine the stream to its channel. 
Other drainage areas than the Mississippi may be controlled 
by other methods; a system of storage reservoirs, for example, 
was found entirely adequate on the Little Miami watershed. 
After the 1927 flood of the Mississippi engineers sought 
new methods for handling excess waters. The plan finally 
adopted by the government included provisions for raising 
the entire levee system about three feet, building an emer-
gncy spillway above New Orleans, and building emergency 
floodways at three different points along the stream's course. 
These floodways were to be large areas of land, surrounded 
by an outer levee, which could be purposely flooded to 
relieve the river pressure with a relatively small amount of 
damage. 
Engineers have long considered that the Mississippi River 
should remain approximately 1,000 miles long from Cairo to 
the Gulf. In fancy, they may have thought of straightening 
it, but in the main they feared the results, they feared the 
consequences of speeding up such a mighty force which might 
do anything to the country down river. Since 1931, however, 
eleven cutoffs have been constructed below Arkansas City 
and the recent Ohio discharges seem to prove the value of 
Mississippi flood control even if we are still gasping at the 
Ohio problem. The 1937 flood, greatest ever carried down the 
river without a break in the main levee system, has demon-
strated the beneficial effects of the cuts in lowering flood 
heights. 
The tremendous volume of water carried in the recent 
flood also tested the new Bonnet Carre spillway above New 
Orleans. News reports at the time of the flood said: "It is 
estimated that the spillway on February 21 was lowering the 
city's stage 3.3 feet. The spillway saved New Orleans from 
a critical situation, if not from submergence." 
Perhaps, at last, flood control has been effected on the 
Mississippi. Yet, in a sense, it seems so futile. Why should 
we be so anxious to get rid of it all when another summer 
may bring us another drouth in the period in which we are 
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Gauging station north of college for measuring Squaw Creek 
flood flows. 
trying to raise crops? In this same Mississippi watershed 
area drouths appear-perhaps not so extreme in the exact 
spots where the main rivers are located and where they were 
in flood, but at any rate , they are serious in the region. Still 
we spend large sums to race our inland waters away to the 
ocean. 
;N" or are the engineering structures which we have con-
structed by any means permanent. Dredging must be con-
tinued in river bottoms to keep them from silting in the 
wrong places. Silting reduces the capacity for storage of 
reservoirs, thus decreasing their value. Though a reservoir 
may be built elsewhere, destruction of a suitable site is a 
distinct loss. All high dams will lose their effectiveness as 
flood control storage units eventually, but preservation of 
their watershed cover-an agent in holding the surface soil 
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The Rainfall between January 6 and January 26 reached a total of more 
than 8 inches over a large part of the Ohio River Valley and attained a 
maximum of 16 inches 
in place, will prolong their lives.. Thus we see that though 
the engineer is effective, he cannot or should not work alone. 
The primary cause of widespread floods is simply too 
much water, usually due to heavily concentrated rainfalls. 
The 1937 Ohio flood was caused by 3 weeks of rain which 
totaled up to over 16 inches on two areas of 10,000 square 
miles each and of 12 inches over 100,000 square miles. 
It is evident that man cannot stop floods, yet he can reduce 
the amount of damage inflicted by them. His tools for control 
in the past have been engineering tools entirely-but now 
he is also turning to agriculture. 
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"We will still recognize the value and effectiveness of 
major engineering works, which must be continued and ex-
panded. But they will no longer be our only line of flood 
defense; we are definitely turning now to conservation; to 
management of land and vegetative cover; to such common 
sense measures as regrassing and reforestation of land unfit 
for cultivation; to forest protection, controlled grazing, and 
to simple but effective farm management practices such as 
strip cropping, contour cultivation, terracing, crop rotation 
and other readily adaptable measures for holding soil and 
water.'" 
Floods are due to a concentration of water in a small area. 
The factors which influence the amount of runoff from a land 
area include character and rate of precipitation, and nature 
of surface on which it falls. The surface reception is influenced 
by topography, soil, and vegetative cover. We are unable 
to regulate the precipitation; topography and soil characters 
would be difficult . to control on a large scale. This leaves 
vegetative cover as the only factor which may be controlled 
by human endeavor. 
Covering large areas of land at present, forests have been 
studied to determine their influence on runoff. From rains 
of short duration and limited quantity, a fair percentage of 
the precipitation is intercepted, never reaching the ground. 
Shading by forest trees prolongs the period of snow melt and 
reduces flood crests in areas which are normally flooded by 
the spring thaw. 
The mechanical resistance to rate of flow and maintenance 
of the absorptive capacities of the soil are the two chief con-
tributions of forests to runoff reduction. The forest floor 
with its entanglement of roots, shrubs and young trees, its 
litter and duff, is effective mechanically in slowing down the 
water flow. Obstructions in the path of the tiny trickles of 
water oppose their flow and prolong the period of concen-
tration. The rate of flow is checked and the distribution 
over the surface is equalized. 
The litter and duff layers also serve to protect the soil 
surface from the beating of the raindrops. They filter out 
the sediment from the water running down and through them. 
In slowing down the rate of flow, the rate of erosion is also 
decreased. This is in conformity with the principles of hy-
' F. A. Silcox and H. H. Bennett, Statement in Forestry News Digest-
March, 1937. 
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draulics which show that a mere doubling of the velocity of 
flow will increase the cutting capacity of a stream of water 
four times, the quantity of material that can be carried 
about 32 times, and the size of particles that can be pushed 
or rolled about 64 times. 
That litter does reduce runoff was shown by Lowdermilk 
in California by means of runoff studies on bare and litter-
covered plots. He found the forest litter maintained the soil 
in a state of far greater absorptive capacity than the same 
soils which had been burned bare of forest litter. In short 
and long periods of precipitation about the same percent ran 
off and the same percent soaked in; absorption by the litter 
was an ineffective character in his results. He found the soil 
in the forest to be the reservoir-not the trees, the brush, 
the litter or the duff. He also concluded that: "The capacity 
of a layer of forest litter to absorb water is of small impor-
tance in comparison with its function to maintain surface 
waters clear and the absorption capacity of underlying soil 
at its maximum. The mantle of soil in the final analysis is the 
absorbent of precipitation, especially of heavy precipitation-
not the forest. Forest cover, and particularly the layer of 
litter which it produces, furnishes conditions which make for 
maximum water and erosion control on watershed surfaces. 
The more intense the rainfall, the more effective is this 
influence of the forest." 2 
The forest in its production and protection of humus affects 
the physical structure of the soil and its ability to remain in 
a porous condition. Soils without humus become "sealed" 
against percolation. In the history of accelerated erosion the 
story seems almost invariably to be: The soil lost its humus; 
dehumidified, it became impermeable to water; being im-
permeable, the water ran off rather than soaking in; runµing 
over the surface, the water picked up the top soil and carried 
it away. 
By resisting erosion, forests are able to decrease stream 
volumes, decreasing the extra burden of suspended particles. 
Our own Missouri River carries but three percent sediment 
by volume in flood flow, but this is a tremendous waste. 
Thus, while forestry alone could never solve the flood 
problem in periods of exceptional rainfall, "yet by protecting 
the soil against erosion by diminishing the proportion of 
2 W. C. Lowdermilk, Forests and Stream Flow-Journal of Forestry 
31:296-307 (1933). 
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Result of Deforestation.. Formerly the upland ridges were able to absorb 
rains as they came) but with humus gone the water runs off as from a roof. 
detritus carried by the run-off, and by absorbing at least 
part of the water that falls upon the ground, it has a mitigat-
ing influence even on the highest floods. The fact that the 
volume of eroded matter carried by the streams in periods 
of flood is greatly diminished by the presence of the forest 
must necessarily decrease the violence of the floods , since 
sand, gravel, pebbles, and rocks torn from the soil by the 
stream raise the level of the stream beds and increase the 
volume of water carried." 3 
The whole problem of sitream flow and flood protection 
is one which demands the attention and cooperation of the 
farmer, the forester and the engineer in reaching a satis-
factory solution. The farmer may have to strip crop, to con-
tour farm, to terrace his land, to stop up his gullies and try 
to prevent sheet erosion. On his level to rolling lands this 
is the best possible vaccination against the disease of erosion. 
The engineer must be on hand to devise methods of conduct-
ing rapidly away the waters that have reached concentration 
areas, or to hold them back in reservoirs. The forester must 
3 Raphael Zon, Forests and Waters in the Light of Scientific Investiga-
tion. Page 42. 
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keep the broken and hilly lands in vegetative cover to reduce 
this water concentration and to keep the runoff waters clear 
in the areas where soil erosion does the most damage. He 
should also keep these lands productive for the economic 
return he can render the nation by way of forest growth. 
The problem is one of mutual obligation and mutual benefit-
let us learn to cooperate. 
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SMOKY MOUNTAIN 
Smoky mountain, distant peak, 
Who has come to you to seek 
Solace in a lonely prayer, 
Burning lazy incense there? 
Who has touched your lofty tip 
With a penetential lip, 
Left a rainbow-colored bow 
Springing from your virgin snow? 
Who has set the stars alight 
Like altar-candles, tiny, bright? 
Here below I worship too 
For I gather strength from you. 
-Helen Price. 
1937 Ames Forester 
